Occupational health nursing academic education is generally provided at the specialty level through master's and doctoral degree preparation. This graduate education provides preparation for administrative, occupational health specialist , practitioner, academician, and researcher roles. Guided by nursing science, this specialty education encompasses a comprehensive curriculum that requires occupational health and safety coursework , practicum experience, and interdisciplinary learning.
ters were established in 1977 within university settings. These centers, now called Education and Research Centers , were funded to initially provide interdisciplinary undergraduate and graduate education (now only graduate-level education) in occupational health nursing, occupational medicine, industrial hygiene, and safety and continuing education in occupational safety and health.
Specialist education for occupational health nurses has become increasingly significant as the workplace has become more sophisticated and technologically complex. Hazards are more subtle, the range of responsibility is greater, and ethical dilemmas are proliferating rapidly, requiring immediate intervention. NIOSH-funded Education and Research Centers and profe ssional associations have provided more opportunities for nurse s to enhance their knowledge of and skills in occupational safety and health . A variety of courses in theory and research with application to occupational health nursing practice enable nurses to remain up-to-date with standards, laws, and state-of-the-art information and achieve and maintain competence in the specialty. Certification, indicating proficiency in the specialty, may also be achieved and is recognized by employers and colleagues (Hart , Olson, Fredrickson, & McGovern, 2006) .
OCCUPATIONAL HEALTH NURSING KNOWLEDGE BASE
Occupational health nursing , also referred to as occupational and environmental health nursing, includes the application of nursing principles in promoting, protecting, and restoring the health of worker s and maintaining a safe and healthful workpl ace environment. Competencies in occupational and environmental health nursing practice are listed in the Sidebar.
Occupational health nurses practice with a significant degree of autonomy complemented by an interdependent role with other interprofessional members of the occupational health team . Knowledge of complex work processes and related hazard s, mechanisms of exposure, and control strategies to minimize or abate risks is essential to occupational health nursing practice. This practice demands a multidisciplinary education framework guided by nursing science (Figure) (Rogers, 1998, 20 II) . Within a legal-ethical framework, a synthesis of knowledge in related fields of study such as occupational medicine, toxicology, industrial hygiene, safety, ergonomics, public health sciences, management
Competencies in Occupational and Environmental
Health Nursing Practice and economics, and human behavior with increased emphasis on health promotion and protection and disease prevention aspects of practice is required.
Occupational health nursing practice has several knowledge components.
Occupational health nursing science provides the theory and context for health care delivery, recognizing the needs of individuals, groups, and populations within the framework of prevention, health promotion and protection, and illness and injury case management.
Medical science specific to the treatment and management of occupational health illness and injury integrated with nursing health surveillance activities is another component of occupational health nursing practice.
Occupational health sciences include toxicology, industrial hygiene, safety, and ergonomics. Toxicology involves recognizing routes of exposure, examining relationships between chemical exposures in the workplace and acute and latent health effects (e.g., cancer), comprehending dose-response relationships, and developing basic problem-solving skills necessary to assess occupational and environmental chemical exposures. Industrial hygiene includes anticipating and recognizing hazards in the workplace, evaluating or measuring those hazards, and applying control strategies for exposure reduction. Safety involves identifying and controlling workplace injuries through active safeguards and worker training and education programs about job safety. Through ergonomics, jobs are matched to workers, with workers' capabilities emphasized and limitations minimized.
Public health sciences specifically address epidemiology and environmental health. Epidemiology involves studying health and illness trends, health determinants, and characteristics of worker populations; investigating work-related illness and injury episodes; applying epidemiologic methods to analyze and interpret risk data about causal relationships; and participating in epidemiologic research. Environmental health focuses on air and water pollution, food safety, hazardous substance exposure, and environmental policy and management. It involves systematically examining interrelationships between workers and the extended environment as a basis for prevention and control strategies.
Understanding management and economic theories and concepts is integral to the practice and includes principles for strategic and operational planning and valuing quality and cost-effective services; management of occupational health and safety programs, including program planning and evaluation; communication and technology skills; skills related to administration, management, and policy impact; and health care financing, cost containment, and the economic impact of health care. Social and behavioral sciences explore interactions and effects of various environments (e.g., work, home), relationships, and lifestyle factors on worker health and safety, and involve theories applied to health promotion and protection. Legal and ethical issues ensure compliance with regulatory mandates and address ethical concerns that may arise in competitive environments (Rogers, 1998) . Underscoring all components is research to investigate nursing-related issues and advances the science of occupational health nursing.
Interdisciplinary learning must be emphasized to further develop the role of the occupational health nurse within an interdisciplinary framework. All core disciplines should participate in field experiences, conduct joint walk-throughs, identify safety and health hazards, and collaborate to address occupational health problems. Such collaboration can lead to more creative and innovative solutions and enhanced communication among the occupational health team members.
EDUCATION
At the undergraduate level, occupational health nursing content and practical experience are limited, with most content disseminated through community health nursing courses. However, specialty education in occupational health nursing is generally provided at the graduate level, with both master's and doctoral degrees offered. These programs are primarily offered at 17 NIOSH-funded Education and Research Centers in schools of nursing or public health (NIOSH, 20l1) .
Graduate education at the master's level prepares individuals for administrative positions, occupational health specialist positions, or advanced clinical positions as nurse practitioners to meet primary health care needs of the working population and manage work-related illnesses and injuries. In occupational health, the clinical emphasis is on healthl disease assessment and management and treatment of illnesses and injuries, including pharmacodynamics and occupational health problem solving. Current curricular models vary to some extent depending on the program (i.e ., practitioner, manager, or specialist).
Doctoral education requires advanced coursework and typically dissertation completion and is aimed primarily at preparing academicians and researchers in occupational health nursing. These programs are of paramount importance because the number of doctorally-prepared occupational health nurses is extremely small and the need to generate and validate occupational health nursing knowledge is great. Based on American Association of Occupational Health Nurses, Inc. (AAOHN) statistics, fewer than I % of members are doctorally prepared (AAOHN, 2006) .
Program accessibility and flexibility such as distance education need careful consideration as more students elect part-time study.
Field practice or training is usually offered as a supervised experiential component of the academic program, providing learning opportunities not available in the classroom, to fully synthesize and apply knowledge learned. This component can include relating theoretical classroom learning to practice situations; gaining experience, skills, and confidence in handling administrative and service problems; exploring the structure and dynamics (e .g., agency objectives, goals, values, resources, and constraints) of the settings in which students are working and the influence of occupational health and safety on policy development and program initiatives; identifying work-related health problems for intervention, prevention, and control; and developing or expanding clinical skills.
An occupational health nursing certificate program is also a formal academic program designed to strengthen the knowledge and expertise of registered nurses working in occupational health and is typically offered through distance education. This type of program focuses on the theory and application of occupational health nursing science and is available to registered nurses.
Several strategies can strengthen occupational health nursing education:
• Develop curricula based on current workplace and work force trends, emphasizing health promotion and protection and cost-containment and cost-effectiveness of health programs.
• Focus on workplace hazards impacting physical and mental health and design interventions to minimize associated risk.
• Discuss ethical issues occurring at worksites and approaches to mediate them in humane and non-discriminatory ways .
• Increase flexibility in program schedules to meet the needs of parttime students.
• Emphasize collaborative and interdisciplinary research in occupational safety and health.
• Develop centers for study such as a center for occupational health ethics.
CONCLUSION
Occupational health nurses must be prepared to deliver quality care to workers under current regulatory, business, and organizational conditions. Educational programs in occupational health nursing offered PROFESSIONAL PRACTICE through the NIOSH-funded Education and Research Centers are one way to gain the necessary knowledge and skills in occupational safety and health. These programs can assist occupational health nurses to achieve specialty competencies, advance the profession and the science. and keep workers and work environments healthy and safe.
